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Input parameter estimation and assignment

We have mathematically converted some estimates obtained from the literature to fit the model
needs using simulations where necessary. These instances include but are not limited to: converting a
mean difference into a risk ratio or an odds ratio; converting a rescaled effect into an appropriate scaled
effect; converting an estimate obtained using a continuous predictor into an estimate that would be
obtained using a categorical version of the predictor; converting proportions obtained from a contingency
table into an association measure; converting a weight difference into a BMI difference by dividing it by a
common age-group specific height.

To obtain regression coefficients between the individual-level exposures and the individual-level
outcomes (BMI, type 2 diabetes), we used parameters from ‘evidence level 1’ parameters (Supplemental
Table 6). To obtain regression coefficients between the neighborhood-level variables (walkability, park
access, supermarket density, fast-food density) and the individual-level variables (physical activity, fast-
food consumption, fruit and vegetable consumption), we used parameters from our defined ‘evidence-
level 2’ parameters (Supplemental Table 7). To obtain regression coefficients between the
neighborhood-level socio-demographics (percent non-White, percent below FPL, percent bachelor
graduates) and the neighborhood-level exposures (walkability, park access, supermarket density, fast-food
density), we used parameters from our defined ‘evidence-level 3° parameters (Supplemental Table 8).
Lastly, to obtain the regression coefficients between the individual-level covariates (e.g. sex, race, marital
status, SES) and the individual-level outcomes (BMI, type 2 diabetes) and between the individual-level
covariates and the individual-level exposures (breastfeeding, SSB, physical activity, fast-food
consumption and fruit and vegetable consumption), we used parameters from our defined ‘evidence-level

3’ parameters (Supplemental Table 9 & Supplemental Table 10).



Table 1 Los Angeles County, California: actual and simulated population sizes

Actual Simulated
population® population
Number of census tracts 2,346 235
Population Density 4,185.25 418
Number of census tracts x population density 9,818,605 98,230

Note: The simulated population represents a 100" of the LAC total population rounded to the nearest
ones. Population density was calculated by dividing the total population size by the number of census
tracts.

Table 2 Life period, time-points, and age-group

Life period Time Age group

Birth 0 0-1

Early Childhood 1 2-5
Middle Childhood 2 6-12
Adolescence 3 13-17
Young Adulthood 4 18-24
Young Adulthood 5 25-29
Young Adulthood 6 30-39
Middle Adulthood 7 40-49
Middle Adulthood 8 50-59
Middle Adulthood 9 60-65




Table 3 General outline for the data sources of parameters for effect and association measures

Relations

Variables

Evidence type

Individual-level
exposures to
individual-level
outcomes

Individual-level exposures

» Breastfeeding

»  Sugar-sweetened beverage

» Physical activity

» Fast-food

*  Fruit and vegetable
Individual-level outcomes

« BMI
Type 2 diabetes mellitus

Evidence-level 1
RCTs, Systematic
Reviews, Meta-analyses,
cohort studies
= From the
literature

Neighborhood-level
exposures to
individual-level
exposures

Neighborhood-level exposures

+  Walkability

» Park access

»  Supermarket density

» Fast-food density
Individual-level exposures

+ Physical activity
» Fast-food consumption

»  Fruit and vegetable consumption

Evidence-level 2
Cross-sectional studies

= From the

literature

Neighborhood-level
socio-demographics to
neighborhood-level
exposure relations

Covariates—exposures
Covariates—outcomes
relations

Neighborhood-level socio-demographics

e Percent non-White

» Percent below federal poverty level
» Percent bachelor graduates

Neighborhood-level exposures

»  Walkability

« Park access

»  Supermarket density
* Fast-Food density

Individual-level covariates

*  Sex

* Race

*  Marital status

* Low-income status

» Family history diabetes
Individual-level exposures

Individual-level outcomes

Evidence-level 3
Merged publicly
available survey data
(ACS, NETS, WalkScore
data, NHANES)
= From our
analysis




Table 4 Input parameters for the distributions of individual and neighborhood time-invariant variables

Variables Values: Sources vears Distribution  Bound
Mean (SE) or %
Neighborhood-level parameters
®
Percent non-White 0.72 (0.26) ACS, 2014 0-65 Normal [0,1]
@
Percent below federal 0.19 (0.13) ACS, 2014 0-65 Normal [0,1]
poverty level
Percent bachelor
®
graduates graduate or 0.28 (0.21) ACS, 2014 0-65 Normal [0,1]
above
Individual-level parameters
Sex (Male vs Female) Male: 49% ACS, 2014 @ 0-65 Bernoulli [0,1]
Derived from
i - i @
Rac_e (White vs Non nelght_)orhood ACS, 2014 0-65 Bernoulli [0,1]
White) specific percent non-
White
Derived from
neighborhood @
Income group (Below or specific percent ACS,2014 0-65 Bernoulli [0,1]
at FPL vs. Above FPL)
below the federal
poverty level
i i @
Marital Status (Married Married: 44% ACS, 2014 18-65  Bernoulli [0,1]

vs Not Married)

SE: Standard error; FPL: Federal Poverty Level; ACS: American community survey



Table 5 Input parameters for the distribution of individual time-varying variables

Variables Values (by age group) Sources  Years D'Stti;'nbu' Bound
Breastfeeding
preastfed exclusively Torsix 0.1 year: 229 cDC®  0-1  Bemoulli  [0,1]
Fast-food consumption 2-5 years: 67%
Ate fast-food more than one 6-12 years:76%
times (1 to 4) in past week 13-17 years: 84% CHIS, .
18-39 years: 76% 2009 @ 265 Bemoulli - [0.1]
40-65 years: 61%
Moderate-to-vigorous 2-5 years: 31% CHIS,
physical activity 6-12 years:22% 2009 @
Physically active at least one  13-17 years: 13%
hour per day for 7 days [age 18-39 years: 31%
2-17 years] 40-65 years: 24% i .
Moderate physical activity 2-65 Bernoulli - [0.1]
>=30 min/day for 5 days
(including walking): [age 18-
65 years]
Sugar-sweetened beverage 2-5 years: 67% CHIS,
consumption 6-12 years: 76% 2009 @
Drank one or more glasses of ~ 13-17 years: 84% .
soda or other sugary drinks 18-39 years: 76% 2-65 Bernoulli - [0,1]
yesterday 40-65 years: 61%
Fresh fruit and vegetable 2-5 years: 62% CHIS,
consumption 6-12 years: 44% 2009 @
Ate five or more servings of  13-17 years: 42% .
fruits and vegetables 18-39 years: 49% 2-65 Bernoulli - [0.1]
40-65 years: 53%
Smoking 18-39 years: 24% CHIS,
@
Current smoker 40-65 years: 15% 2009 18-65  Bernoulli  [0,1]
Alcohol consumption 18-39 years: 76% CHIS,
. — @
Binge drinking 40-65 years: 61% 2009 18-65 Bemoulli  [0,1]
Type 2 diabetes 18-39 years: 1.4% CHIS,
Yes 40-65 years: 13.3% 2009 @  18-65  Bernoulli  [0,1]
Body mass index 0-1: 16.33 (1.49) WHO®
(kg/m2) 2-5 years: 16.41 (1.99) LAHAN i
6-12 years: 19.18 (4.66) ES, 0-65  Normal
13-17 years: 23.69 (5.73) 2011




18-39 years: 27.85 (6.90)
40-65 years: 30.23 (6.90)




Table 6 Input parameters for the effect/association between individual-level exposures and individual-level outcomes (‘Evidence level 1’

parameters)
Exposure Dependent P0|_nt .
) . Estimate & Model covariates Study  Notes
variable variable
95%ClI
E;(ezlstﬁlve Body mass  MD=-0.14 Age, gender, birth weight, BMI of the mother
feedi index (-0.26, -0.02) and educational level of the mother
eeding
Moderate-to- Body mass  MD=-0.43 Age, sex ®
vigorous index (-0.63, -0.23) ’
physical Type 2 RR=0.65 N/A ©
activity diabetes (0.59, 0.71)
Body mass  MD=0.08 N/A (10)
Sugar- index (0.03, 0.13)
sweetened Adiposity, within person variation,
beverage Type 2 RR=1.28 sociodemographic variables, clinical factors (1)
consumption  diabetes (1.12; 1.46) (family history of diabetes or prevalent
diseases), and lifestyle factors, including diet
Baseline age, BMI and change in the Outcome was weight in kg but
following lifestyle variables: smoking status, was converted to BMI by
physical activity, hours of sitting or watching dividing weight in kg by a
TV, hours common US adult height (1.645
!30dy mass  \15- 013 of §Ieep, fri_ed potatoes, juice, whole grains, 12) meter). _
Fresh fruit index refined grains, fried foods, nuts, whole-fat Exposures were fruits and
and vegetable dairy, low-fat dairy, sugar-sweetened vegetables separately but was
consumption beverages, sweets, processed combined to obtain one
meats, non-processed meats, trans fat, alcohol, exposure (fruit and vegetable
and seafood consumption/ day)
_ smoking, alcohol, total energy intake, BMI,
;—i}; Ft))itis 1R.|§I)O'96 (0.92, physical activity, FHDM, education and other @3

dietary factors




Table 6 Input parameters for the effect/association between individual-level exposures and individual-level outcomes (‘Evidence level 1’

parameters) (continued)

Exposure  Dependent Poi_nt .
. . Estimate & Model covariates Study  Notes
variable variable
95%ClI
Outcome was weight in kg in
Blacks and Whites separately
Body mass age, sex, education, site, baseline weight (14) but was converted to a common

Fast-food index MD=0.66 height, alcohol, TV, physical activity

consumption

Type 2 HR/RR=1.51

diabetes (1.25, 1.83)
Body mass
index in g}; %iés OR=1.24
childhood

Moderate- . . .
Body mass to-vigorous  OR=0.96 (0.94, Smoking habits, sex, sedentary lifestyle at age
. ; 41, and changes in BMI from ages 41 to 44
index physical 0.98)

- and 44 to 46
activity

(15)

(16)

®

BMI by dividing weight in kg
by a common US adult height
(1.645 meter)

Exposure was consumption of
processed red meat

The effect was expressed in in
terms of odds ratio per standard
deviation BMI but authors
stated that the reported “[odds
ratio] was approximately
equivalent to a 24% increase in
odds of diabetes per kg/m2 in
BMI”

Outcome was sedentary
lifestyle so we took the inverse
to express the effect of BMI on
physical activity

The OR presented is an
annualized OR

SE: Standard error; MD: Mean difference; OR: Odds ratio; HR: Hazard ratio; RR: risk ratio; BMI: body mass index



Table 7 Input parameters for the effects/associations between neighborhood-level exposures and individual-level exposures (‘Evidence level 2’

parameters)
Predictors Dependents Point estimates Model covariates Study  Notes
Neighborhood Fruits and .
_ Age, race, sex, per a7 Actual outcome: Alternative
supermarket . vegetable§ RR=1.33 (1.05, 1.69) capita annual income Healthy Eating Index
(per square mile) consumption
Neighborhood Age, education, per Outcome is fast-food > 1

Fast-food

Fast-food density consumption

(#outlets/mile)

Neighborhood Physical

walkability activity

Access to Parks Phys!cal
activity

OR=1.11 (0.98, 1.26)

OR=1.74 (1.51, 2.01)

OR=1.50 (1.06, 2.13)

capita HH income,
race, sex, site

Age, gender,
education, BMI, days
in the U.S., and
habitual physical
activity level in Cuba

Age, gender,
education, children
<18 in home, SES

(18)

(19)

(20)

times/week within 1 mile vs.
never

Outcome is whether engaged in
purposive walking last week
Original walk score exposure
has been dichotomized (i.e.
walk score >=70) and odds
ratio for engaging in purposeful
walking re-adjusted

Outcome: > 6 walking
sessions/week totaling >180
minutes.

Exposure: Very good access to
public open spaces (i.e. = top
guartile of access) vs. very poor
access to public open spaces;
Access to public open spaces is
defined on the basis of distance,
attractiveness and size

CI: Confidence interval; SE: Standard error; MD: Mean difference; OR: Odds ratio; HR: Hazard ratio; RR: risk ratio

10
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Table 8 Input parameters for the effect/association between neighborhood-level demographics and neighborhood-level exposures (‘Evidence level

3’ parameters)

Dependents Model predictors and standard errors Source Notes
_ * High neighborhood walkability was
. Intercept: log-odds(0.0171%) .
High NN @ defined as having a Walk score > 70
> Percent Non-White: OR=20 ACS, 2014 , .
neighborhood P below EPL: OR=6.70 Walk (Very walkable to walker’s paradise) vs.
walkability ercent below FPL: OR=6. AIKSCOTe.CoM — yo0r walkability (i.e., walk score < 70
Percent bachelor graduates: OR=41.21 s ’
Car-dependent to somewhat walkable)
We used the contingency tables in the
Intercept: log-odds (0.5055%*) article to construct estimate
Park Access Predominantly non-white: OR=1.85 Wolch et al. @V Access to parks was defined as the

Fast-food density

Supermarket
density

Predominantly below FPL: OR=1.32

Intercept: O

Percent non-white: MD=0.99
Percent below FPL: MD=5.86
Percent bachelor graduates: MD:1.40
Standard error: 3.49

Intercept: -0.40

Percent non-white: MD=0.51

Percent below FPL: MD=3.74
Percent bachelor graduates: MD=1.12
Standard error: MD=2.38

ACS, 2014 @
NETS®

ACS, 2014®)
NETS ¢

percent of population living within a
quarter-mile buffer

* = calibrated intercept; FPL: Federal poverty level; OR: Odds ratio; MD: Mean difference; Predominantly White was defined as having percent
non-White >=75%; predominantly poor was defined as having a percent below federal poverty level>=40% as done in Wolch et al. ?V
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Table 9 Input parameters for the effect/association between individual-level covariates and individual-level exposures, NHANES

1999-2014 (‘Evidence level 3’ parameters)

Predictors
Age Mal Non- Low- EnvPR EnvSM
Inter- Lagged* (SR e White Income Low-Income Married BMI K EnvWLK D EnvFFD
cept* OR OR OR OR OR OR OR
p R OR G Gy OR) OR)  ©OR) (g ©OR o  ©OR
Birth EBF 0231 098 1.00 0.9 0.9
MVP
A 0.260 105 149 088 111 111 1.00 1.00
Early child- FFD  0.646 105 1.08 1.00 110 1.10 1.00
hood FFV 0586 098 093 150 124 124 1.00
SSB  0.296 134 121 090 226 226
g VP 0254 0869 097 125 101 109 1.09 096% 100 100
8 Middle FFD  0.639 2203 102 098 1.10 099  0.99 1.00
3 childhood
o FFV  0.600 0198  1.02 118 1.39 137 137 1.00
SSB  0.318 9679 115 146 1.02 140 140
'\A"VP 0.221 0060 098 133 0093 090 090 0.96% 15 1.74
Adolescence  FFD 0637 4759 102 095 1.10 107 107 1.00
FFV  0.600 0198  1.02 118 1.29 134 134 1.00
SSB  0.358 8004 115 152 1.02 037 037

* The intercept and lagged variable regression coefficients have been obtained from our calibration algorithm to match the observed means and prevalence.
NHANES: National health and nutrition examination survey 1999-2014; OR: Odds ratio; EBF: Exclusive breastfeeding (i.e., exclusively breastfed > 6months) ;
FFD: Fast-food consumption (i.e., ate fast-food > 1 time in past week) ; MVPA: Moderate-to-vigorous physical activity (i.e., engage in moderate-to-vigorous
physical activity); SSB: Sugar-sweetened beverage consumption (i.e., drank > I glasses of soda or sugary drinks); FFV: Fresh fruit and vegetable consumption;

SMK: Smoking (i.e., current smoking); ALC: Alcohol consumption (i.e., binge drank alcohol the past month); EnvWLK: Environment or neighborhood

walkability; EnvPRK: Environment or neighborhood park access; EnvSMD: Environment or neighborhood supermarket density; EnvFFD: Environment or
neighborhood fast-food density;
&These odds ratios were taken from the literature (‘evidence level 1°) whereas the others are computed from NHANES 1999-2014?),
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Table 9 Input parameters for the effect/association between individual-level covariates and individual-level exposures, NHANES
1999-2014 (‘Evidence level 3’ parameters) (continued)

Predictors
Intercept* Lagged*  Age Male  Non-White Il_nocv(;,;ne Low-Income Married BMI EnvPRK EnvWLK EnvSMD EnvFFD
(OR) (OR) (OR) (OR) (OR) (OR) (OR) (OR) (OR) (OR) (OR) (OR)

MVPA  0.174 19.688 0.98 117 0.69 0.57 0.57 1.06 0.96% 1.50 1.74

FFD 0.659 1.448 0.98 132 0.89 1.15 1.15 0.87 . . . . 111
Young FFV 0.604 0.079 0.99 173 138 1.39 1.39 121 . . . 1.33
ﬁglﬁ,g' SSB 0.395 1.020 0.97 242 144 1.68 1.68 0.86

ALC 0.220 0.80 0.97 194 0.87 1.56 1.56 0.74

SMK 0.220 1.04 0.97 1.60 047 1.94 1.94 0.54

MVPA  0.130 19.298 0.98 117 057 0.58 0.58 1.21 0.96% 1.50 1.74

FFD 0.651 0.869 0.97 125 0.87 114 114 0.83 . . . . 111
Adult- FFV 0.570 0.098 0.99 172 141 1.36 1.36 1.18 . . . 1.33
hood SSB 0.371 0.427 096 238 148 1.62 1.62 0.80

ALC 0.070 21 0.96 233 21 2.10 2.10 0.62

SMK 0.060 21 0.98 167 21 2.10 2.10 0.44

* The intercept and lagged variable regression coefficients have been obtained from our calibration algorithm to match the observed means and prevalence.
NHANES: National health and nutrition examination survey 1999-2014; OR: Odds ratio; EBF: Exclusive breastfeeding (i.e. exclusively breastfed > 6months) ;
FFD: Fast-food consumption (i.e., ate fast-food > I time in past week); MVPA: Moderate-to-vigorous physical activity (i.e., engage in moderate-to-vigorous
physical activity); SSB: Sugar-sweetened beverage consumption (i.e., drank > I glasses of soda or sugary drinks); FFV: Fresh fruit and vegetable consumption;
SMK: Smoking (i.e., current smoking); ALC: Alcohol consumption (i.e. Binge drank alcohol the past month); EnvWLK: Environment or neighborhood
walkability; EnvPRK: Environment or neighborhood park access; EnvSMD: Environment or neighborhood supermarket density; EnvFFD: Environment or
neighborhood fast-food density;

&These odds ratios were taken from the literature (‘evidence level 1°) whereas the others are computed from NHANES 1999-2014¢3),



Table 10 Input parameters for the effects/associations between individual-level covariates and individual-level outcome, NHANES 1999-2014,
(‘Evidence level’ 3 parameters)

14

Birth Early Childhood = Middle Childhood Adolescence Young Adulthood Adulthood
Outcomes
(?/IN[I)I) (II?\)/INISI) (?AI\Q)I) (E;ANLI)I) (E;ANLI)I) T2DM (OR) (?/INIIDI) T(é%';/l
Intercept 15.74 16.24 17.067 18.89 20.559 0.00002* 22.68 0.00032*
Lagged 0.006 -0.070 0.35 0.19 0.28
BMI_Ado 1.24% 1.24%
Age 0.4947 -0.10 0.86 0.56 0.18 1.12 0.02 1.07
Male 0.4389 0.20 -0.19 -0.60 -0.68 0.99 -1.05 1.45
Non-White 0.15 0.15 0.72 0.90 0.88 1.74 0.36 2.14
Low-income 0.11 0.11 0.32 0.37 0.63 1.55 0.13 1.59
Married -0.06 1.21 -0.61 1.14
BMI 111 111
g Exclusively breastfed > 6months -0.14%
= Engage in moderate-to-vigorous -0.43% -0.43% -0.43% -0.43% 0.65% -0.43% 0.65%
£ physical activity
& Ate fast-food > 1 times in past week 0.66% 0.66% 0.66% 0.66% 1.51% 0.66% 1.51%
Eat > 5 fresh fruits and vegetables/day -0.13% -0.13% -0.13% -0.13% 0.96% -0.13% 0.96&
Drank > 1 glasses of soda or sugary 0.08% 0.08% 0.08% 0.08% 1.28% 0.08% 1.28%
drinks
Current smoker 1.25 -2.15 1.13
Binge drank alcohol the past month 1.50 0.62 1.26
Has family history of type 2 diabetes 4.07 357
Standard deviation 1.49 1.994 4.657 5.733 6.9 6.9
Minimum 10.76 1258 12.40 13.30 155 8.9
Maximum 23.56 33.20 46.100 50.70 62.9 72.9

*Calibrated intercept; OR: Odds ratio; MD: Mean difference

&These parameters were taken from the literature (‘evidence level 1°) whereas the others were computed from NHANES 1999-2014.
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Table 11 Simplified equation structure underlying the model

SSBt = B(l, expit (IntSSB + 185551”—1 * SSbt—l + ﬁAGE * age; + BMALE * male +

Byonwaire * nonWhite + Browine * lowinc + Buyarriep * married ))

FFD: = B(1, expit (Intprp + Brrpe—1 * ffdi—1 + Bace * ages + Byare * male +
Bnonwrire * nonWhite + Browinc * lowinc + Byagriep * married + Bepprrp *
EnvFFD))

MVPA; = B(1, expit (Intyypa + LPuvpac—1 * Mvpa;_1 + Lace * ages + Puyare * male +

Bnonwure * nonWhite + Browinc * lowinc + Buyagriep * married + PBguppri *
EnvPRK + Benowik * EnvWLK))

FFV, = B(1, expit (Intppy + Brrve-1 * ffVe—1 + Bace * age: + Pyare * male +
Byonwrire * nonWhite + Brownc * lowine +  Buyarpiep * married + Bepysmp *
EnvSMD ))

ALCt = B(l, expit (hltALC + BALCt—l * af'.Ct_l + ﬁAGE *age; + BMALE * male +

Brvonwarmre * nonWhite + Browine * lowine +  Buyarriep * married ))

SMK, = B(1, expit (Intgygx + Bsmxe—1 * Smke_1 + Pace * ages + Pyare * male +

Byonwmre * nonWhite + Browine * lowinc +  Buyarriep * married ))

BMI, = N(Intgp; + Bpmie—1 * bmiy_q + Psspe—1 * SSbe—y + Prppe—1 * ffde—q +
Buvpac—1 * mvpa;_y + Brpye—1 * [fVe—1 + Bage * age. + Pyare * male + ByonwwuiTe *
nonWhite + Browinc * lowinc + Byarriep * married ,SD_BMIt?)

T2DM, = B(1, expit (Intpyy + Pemic—1 * bmic_y + Bpumr ago * bMiggo + Psspe—1 *
ssb._y + Brrpe—1 * ffdi—1 + Buvpac—1 * mvpa,_y + Prrye—1 * [y + Pace *age, +
Buyare * male + Byonwurre * nonWhite +  Browinc * lowinc +  Biyagriep * married +

Brampam * famd2m ))
For those with T2DM, =0

Note that p represents a general notation for regression coefficients and is expected to differ
across equations and age-groups (i.e., at birth, early childhood, middle childhood, adolescence,
young adulthood and middle adulthood). Expit is the inverse function of the log-odds or logit
function. EBF: Exclusive breastfeeding; FFD: Fast-food consumption; MVPA: Moderate-to-
vigorous physical activity; SSB: Sugar-sweetened beverage consumption; FFV: Fresh fruit and
vegetable consumption; SMK: Smoking; ALC: Alcohol consumption; EnvWLK: Environmental
or neighborhood walkability; EnvPRK: Environmental or neighborhood park access; EnvSMD:
Environmental or neighborhood supermarket density; EnvFFD: Environmental or neighborhood
fast-food density; BMI: body mass index; T2DM: type 2 diabetes mellitus; Ado: Adolescence. T
is an index of time




Table 12 Evaluation of the model calibration using the estimated R?

Variable R?
Exclusive breastfeeding NA
Physical activity 0.61
Fast food consumption 0.98
Fresh fruits and vegetables 0.78
Sugar-sweetened beverages 0.97
Body mass index 0.96
Smoking NA
Alcohol NA
Type 2 diabetes NA

16

The R? for exclusive breastfeeding, smoking, alcohol, and type 2 diabetes could not be computed because

of the low number of data points available.
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